Introduction
Hepatitis B virus (HBV) infection is a major global health problem. The World Health Organization (WHO) in 2017 estimated that 325 million people worldwide are living with chronic HBV [1] . In a study among all Asian regions, East Asia (including Vietnam) had the highest prevalence of HBV infection with little change between 1990 and 2005. Generally, endemicity remains high or close to high in this region [2] . Vietnam has high endemic hepatitis B virus (HBV) infection, with 8.6 million people being identified as hepatitis B-positive. An estimated 8.8% of women and 12.3% of men are chronically infected with hepatitis B and the main mode of transmission of HBV in Vietnam is from mother to child (MTCT) during childbirth or early childhood [3] . A survey of unvaccinated children in Thanh Hoa province in 2003 found that current infection (HBsAg+) rates were 12.5% of infants and 18.4% children [4] , but a national survey in 2014 showed that the overall prevalence of HBsAg among 6,949 children was 2.70%, and HBsAg prevalence was significantly higher among children born in 2000-2003 (3.64%) compared to children born in 2007-2008 (1.64%), in which HBsAg prevalence among children with ≥3 doses of hepatitis B vaccine including a birth dose (1.75%) was significantly lower than among children with ≥3 doses of hepatitis B (HepB) vaccine but lacked a birth dose (2.98%) and significantly lower than among unvaccinated children (3.47%) [5] . Based on these results, we found the effect of the HepB vaccine for fully immunized infants, compared with nonimmunized infants. The same result was among Chinese children aged 0-9 years, the incidence rate decreasing from 15.86/100,000 in 2004 to 6 .36/100,000 in 2010, showed that the prevalence decreased after performing the EPI [6] . The EPI in Vietnam for hepatitis B among infants has been implemented since 2003 [3] . The hepatitis B vaccination schedule was a monovalent HepB vaccine birth dose which was recommended to be given within 24 hours after birth from 2005 [7] , and the threedose series was given as part of a pentavalent DPT-Hibhepatitis B vaccine (commonly known as QUINVAXEM) scheduled at ages 2 months, 3 months, and 4 months [8, 9] . Coverage of the three-dose series was over 90% between 2011-2014, except in 2013 due to adverse events following immunization (AEFIs) with QUINVAXEM, where the rate dropped significantly to 59% [10] . The birth dose coverage rapidly attained approximately 60% within 2 years after its introduction in 2003 and increased from 65% in 2006 to 75% in 2012. However, the birth dose coverage declined to 55% in 2013 and 2014, following media reports of alleged AEFIs associated with the HepB birth dose administration [11, 12] , and slightly increased to nearly 70% in 2015-2016 [13] . Several AEFIs occurred involving both the hepatitis B monovalent vaccine used for the birth dose and the pentavalent vaccine used for the 3-dose series (Quinvaxem) in 2013. These events can cause widespread fears over vaccine safety and reduce the rate of vaccination for children [14] . Parents' decisions to delay or refuse vaccines have been shown to be associated with perceived risks for the HBV infection and safety of the vaccine [15, 16] . For the vaccine program to be effective, the procedures must be acceptable to the parents and they must have a strong belief in its effectiveness to reduce the spread of the disease. We used the Health Belief Model (HBM) (Rosenstock 1966 và Becker 1974 as a theoretical framework to evaluate influences of attitudes about hepatitis B disease and vaccine on the correct practice of vaccination among mothers of 12-24-month-old children in Ho Chi Minh City. The HBM was used to interpret differences in compliant and noncompliant parents with regard to childhood vaccinations. It has been used throughout public health to help explain why people adopt behaviors that lead to healthy lives. The five elements of the HBM include (1) perceived susceptibility to HBV infection (likelihood of getting the disease), (2) perceived severity of HBV infection (perception of how serious an outcome or consequence is from the disease), (3) perceived benefits (efficacy of preventive action undertaken), (4) barriers of vaccination (time, effort, inconvenience, pain, and side effects), and (5) cues to action (information to decide the vaccination) [17, 18] .
Subjects and Methods

Research Design.
The study was conducted using a crosssectional survey. 
Research
Exclusion Criteria.
Parents who did not directly take care of their children were excluded; parents/caregivers and their children were excluded from this study if they did not have a vaccination card.
Data Collection Procedures.
A structural questionnaire included three sections. The first section was baseline characteristics of parents/caregivers such as age, gender, residence location, occupation, education, income, members in the household, having infected friends with HBV, attending a health education session on HBV and information of HepB vaccine, and baseline characteristics of children included age, gender, and status of hepatitis B vaccination. The second section assessed parents/caregivers' attitude about the hepatitis B disease and vaccination; a questionnaire included the fifth components of the HBM, combined with Bigham's questionnaires, which was tested for validity and keywords from our preliminary qualitative study [19, 20] . The third section assessed the practice of hepatitis B vaccination among fathers/mothers/caregivers based on vaccination records of their children. The instrument was pretested and subjected to an assessment of construct validity by five experts on immunization in the EPI and public health fields.
The fathers, mothers, or caregivers were interviewed when they took their children aged 12-24 months to the CHCs. Participants were assured that the data collected would remain anonymous.
Variable Definitions.
Questions were designed so that each response choice represented an answer a respondent might give if asked the question [21] . In evaluation of attitude about hepatitis B disease and vaccination, for each sampled father/mother/caregiver, we defined the correct attitude when they answered "strongly agree" or "agree" for their attitude about susceptibility to HBV infection, severity to HBV infection, benefits and barriers, and cues to action. Parents were also asked to respond to questions relating to side effects of the vaccine with answers to slight side effects, moderate side effects and serious side effects having a "Yes" response. With regard to the evaluation of practices of hepatitis B vaccination, for each sampled child, we evaluated the vaccination status based on their vaccination records. The binary dependent variables were "timely vaccination" for the hepatitis B vaccine. This was defined as a child received hepatitis B vaccination doses within the schedule proposed by the WHO [22] and recommended by the EPI in Vietnam [9] , which was a birth dose and the three-dose series for children aged 2 months (59-88 days old), 3 months (89-118 days old), and 4 months (119-148 days old). In order to measure these, the "time span" for the given vaccination (date of birth subtracted from the date of immunization) was calculated, and timely vaccination was duely concluded if the "time span" fell within the recommended schedule or zero (otherwise). Complete vaccination was defined as a child received full 4 doses of hepatitis B vaccine. Finally, the correct practice was defined if a child was vaccinated both complete and timely hepatitis B vaccine.
Data
Analysis. All our estimates were computed using Stata13 and Epidata 3.0 software. Continuous variables were estimated as mean (standard deviation) and discrete variables as frequency and percentage. Comparisons of estimates between 2 groups were performed using the t-test for continuous variables and Chi-square or Fisher's exact test for discrete variables. Multivariate analysis for the binary variable as the practice of correct hepatitis B vaccination was performed using logistic regression with selected variables with significant levels <0.20 in the binary analysis. Statistical p value was defined as <0.05.
Ethical Approval.
All subjects agreed and gave informed consent before taking part in the study. This study was approved by the Ethics Council, University of Medicine and Pharmacy at Ho Chi Minh City, Vietnam (protocol number 125/UMP-BOARD).
Results
Baseline Characteristics of Parents and Children.
A total of 768 parents recruited in the study were mainly in the age group from 25 to 40 years old (85.0%), public workers (35.1%), in high school level education (55.0%), and living in urban areas (73.7%), with only 11.7% parents attending a health education session on hepatitis B. Their children had a mean age of 16.8 months, 51.7% boys, among 65.9% received full 4 doses of the HBV vaccine; only 45.2% of infants received the birth dose on schedule in 24 hours and 33.9% of them got the full and timely vaccination (Table 1) . Table 2 , baseline characteristics of parents/guardians and children receiving both full and timely vaccination were similar to those not getting the full or timely vaccination.
The Association between HepB Vaccination Status of Children and Baseline Characteristics of Parents and Children. As depicted in
However, children who were living in the rural areas were receiving full and timely vaccinations at a higher rate than children who were living in the urban areas (56.9% versus 25.5%, p<0.001). Children who were living with parents were vaccinated fully and on schedule at a higher rate than those who were living with grandparents (37.0% versus 29.3%, p<0.05) and those whose parent heard about HBV information were vaccinated fully and on schedule at higher rate compared with those whose parents did not (35.1% versus 19.0%, p<0.05) ( Table 2) .
The Association between HepB Vaccination Status of Children and Parents' Attitude about Hepatitis B Disease.
The questionnaire included fourteen items about attitude, three items about prior contact, and two items to estimate vaccination status. Results of responses were summarized in Table 3 . We found a statistically significant relationship between the status of hepatitis B vaccination and parent/caregivers' attitude to susceptibility to HepB disease, vaccination information from health workers, and observing serious side effects caused by vaccines (all p<0.05) ( Table 3) . Table 4 summarizes results of the logistic regression model of factors associated with getting full and timely HepB vaccine to infants. When adjusted for all other model variables, there was a 2.14-fold increase in the odds of HBV correct immunization for a 1-unit increase in "rural location" (AOR 2.14, 95% CI: 1.77 -2.59, p<0.001), and there was a 1.24-fold increase in the odds of correct immunization for a 1-unit increase in "thought that their child is at high risk for HBV" (AOR 1.24, 95% CI: 1.01-1.53, p<0.05). In addition, children's parents/caregivers received vaccination information from health workers; their children had a higher rate of full and timely vaccination (AOR 1.31, 95% CI: 1.10 -1.58, p<0.05).
Discussion
Low Rate of Full and Timely HepB Vaccination.
The results of the study in Ho Chi Minh City found that 65.9% of the 768 children had received four doses of the HepB vaccine, but only 33.9% of children had completed all four doses of the HepB vaccine on schedule and 45.2% received the birth dose in 24 hours according to the EPI. This also indicated that timely birth dose coverage was low. It was similar to Dao Thi Minh An' study on children under five in Vietnam had "timely immunization completion", among seven vaccines used in the EPI in 2000, 2006, and 2011; hepatitis B dose 1 had the lowest at 17.5%, 19.3%, and 45.5%, respectively [23] . However, it was lower than those in a national survey reported in 2014 and 2016 in Vietnam, the rate of receiving the birth dose with 55.0% and almost 70%, respectively [13] . This could be explained due to the study being conducted in 2016-2017 and included children aged 12-24 months old. Therefore, it correlated with Hep B vaccine coverage in 2014-2015. Therefore, the period of our study was close to the period of the AEFIs in 2013 and the drop in hepB vaccination was consistent.
Factors Associated with the Full and Timely Hepatitis B Vaccination.
Our study showed parents in rural areas practiced correct immunization for their children at a higher rate those parents in urban areas (AOR 2.14, 95% CI: 1.77 -2.59, p<0.001) ( Table 4) . A similar finding was obtained in a study by Smith (2009) , children whose parents neither delayed nor refused vaccination were 1.5 times more likely to live in rural areas (OR 1.5, 95% CI: 1.0 -2.4, p<0.05) [24] . In addition, parents who received vaccination information from health workers had a higher rate of correct HBV vaccination than those who did not receive it (AOR 1.31, 95% CI: 1.10 -1.58, p<0.05). This result was also similar to Bigham's study that HBV immunization was significantly associated (p<0.001) with a recommendation for HB immunization from a healthcare professional [19] . Therefore, parents in rural areas were more likely to follow the advice of health commune staff and consequently; their children had a higher rate of correct vaccination over children with parents in urban areas. Health information strategies should be focusing on the safety of the vaccinations and this needs to be delivered by health commune staff to increase the rate of HepB correct vaccination, including the birth dose. Although media influence played a major role in the drop in HepB vaccination in Vietnam, our study did not find a statistically significant difference between groups with and without receiving information via mass media. Our results found a statistically significant relationship between the attitude of parents/caregivers who thought that their children could get sick if they were not vaccinated and the rate of complete and timely HepB vaccination. Parents of the full and timely HBV immunized children had a more active attitude towards high risk for HBV infection than parents of children who did not receive full and timely immunization (AOR 1.24, 95% CI: 1.01-1.53, p<0.05) ( who delayed and refused vaccines were significantly less likely to believe that their child might get a disease (71.0% versus 90.0%), and their children also had significantly lower vaccination coverage [24] . Therefore, health workers need to inform everyone that all people were susceptible to HBV and their children were also at high risk of getting the disease and need to be fully vaccinated.
Study Limitations
This study has limitations that should be considered when unvaccinated children were not included in our sample. Therefore, the findings may not be generalizable to all parents with children from 12-24 months of age living in the region.
There is also the possibility of social desirability bias; however, interviewers encouraged parents to express their opinions freely. Future studies could be conducted on unvaccinated children.
Conclusions
The study showed that a high number of children did not receive a full and timely HepB vaccination in the EPI. Health information strategies should be designed to target urban people and focus on the safety of the vaccine. This message needs to be delivered by health workers to increase the rate of the full and timely hepatitis B vaccination, including the birth dose, and provide education programs that emphasize the high risk of getting hepatitis B in the community, including urban areas. 
Data Availability
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